IRF4 regulates IL-17A promoter activity and controls RORγt-dependent Th17 colitis in vivo.
The transcription factor IRF4 is involved in several T-cell-dependent chronic inflammatory diseases. To elucidate the mechanisms for pathological cytokine production in colitis, we addressed the role of the IRF transcription factors in human inflammatory bowel disease (IBD) and experimental colitis. IRF levels and cytokine production in IBD patients were studied as well as the effects of IRF4 deficiency in experimental colitis. In contrast to IRF1, IRF5, and IRF8, IRF4 expression in IBD was augmented in the presence of active inflammation. Furthermore, IRF4 levels significantly correlated with IL-6 and IL-17 mRNA expression and to a lesser extent with IL-22 mRNA expression in IBD. To further explore the role of IRF4 under in vivo conditions, we studied IRF4-deficient and wildtype mice in experimental colitis. In contrast to DSS colitis, IRF4 deficiency was protective in T-cell-dependent transfer colitis associated with reduced RORα/γt levels and impaired IL-6, IL-17a, and IL-22 production, suggesting that IRF4 acts as a master regulator of mucosal Th17 cell differentiation. Subsequent mechanistic studies using database analysis, chromatin immunoprecipitation, and electrophoretic mobility shift assays identified a novel IRF4 binding site in the IL-17 gene promoter. Overexpression of IRF4 using retroviral infection induced IL-17 production and IL-17 together with IL-6 induced RORγt expression. IRF4 can directly bind to the IL-17 promotor and induces mucosal RORγt levels and IL-17 gene expression thereby controlling Th17-dependent colitis. Targeting of this molecular mechanism may lead to novel therapeutic approaches in human IBD.